Biological effects of photoactivated-HPD and cholesteryl hemisuccinate on erythroid differentiation.
In order to establish the ability of porphyrins to distinguish between differentiated and undifferentiated cells of the erythropoietic pathway, the cytotoxic effects of hematoporphyrin derivative (HPD) on Friend erythroleukemic cells (FLC) were derivative (HPD) on Friend erythroleukemic cells (FLC) were studied. Since cholesterol affects the fluidity of cell membranes, the inhibitory effect of cholesteryl hemisuccinate (CHS) on HPD was similarly tested. FLC were induced with either dimethyl sulfoxide (DMSO), hemin, or both. The cells responded to DMSO-treatment by the synthesis of a large amount of hemoglobin and a decrease in both the cell volume and rate of cell-growth. Hemin, on the other hand, did not drive FLC to synthesize hemoglobin and reduced only moderately the growth rate compared to untreated cultures. The combined effect of DMSO and hemin led to a profound inhibition of the growth rate, but did not increase the synthesis of hemoglobin compared to the level observed in cells treated with DMSO only. The binding property of HPD to FLC was also determined. DMSO-treatment significantly reduced the amount of HPD-binding, and combined treatment with DMSO and hemin resulted in even a lower level of HPD-binding. On the other hand, induced as well as non-induced cells showed the same sensitivity to photoactivated HPD when both DNA and protein synthesis were examined. Pretreatment of both differentiated and undifferentiated cells with CHS reduced the cytotoxicity of photoactivated HPD to the same level. We conclude that the decreased binding of HPD to differentiated cells is a result of a reduction in their cell volume. Thus, the differentiation process per se does not protect cells against the photodynamic effect of HPD. Moreover, CHS may act as a scavenger or first acceptor of singlet oxygen blocking the photodynamic effect.